Alteration of gene expression by restriction enzymes electroporated into plant cells.
The alteration in the expression of a beta-glucuronidase (GUS) reporter gene was used to monitor the effect of restriction endonucleases electroporated into the tobacco (Nicotiana tabacum L.) protoplasts. Restriction enzyme (RE) Hind III which does not have a recognition site within the gene cassette, had little effect on enzyme activity. In contrast restriction endonucleases Hae III and Sau3A1 which possess 8 and 16 recognition sites in the GUS cassette, were found to reduce the enzyme activity by 89% and 94% respectively when compared to control electroporations. Restriction-site mutation analysis (RSM) and Southern blot analysis indicated the enzymatic degradation of GUS coding sequence by the REs Hae III and Sau3A1. Results of this study suggest that on electroporation, REs can enter into plant cells and alter the expression of the GUS gene. The alteration of gene expression is thus correlated with the digestion of GUS template DNA. Future applications of this technique could include addressing fundamental questions with regard to DNA repair, site-specific recombination, identifying mutations, insertional mutagenesis, enhancement of stable transformation and gene tagging in plants.